Targeting sst2A receptor-expressing cells in the rat hypothalamus through in vivo agonist stimulation: neuroanatomical evidence for a major role of this subtype in mediating somatostatin functions.
Numerous physiological studies as well as in situ hybridization and PCR experiments concur in reporting a role for the sst2A receptor in transducing somatostatin (SRIF) actions in the rat hypothalamus. However, the distribution of this receptor protein is not known within this structure. Regional and cellular localization of the sst2A receptor was therefore examined in the rat hypothalamus using highly sensitive immunohistochemical techniques. In close correspondence with the distribution of SRIF-immunoreactive fibers, numerous hypothalamic areas displayed sst2A receptor immunoreactivity. Receptor labeling was, however, diffusely distributed over the tissue, and few immunopositive cells were apparent. Unraveling the distribution of receptor-expressing cells was achieved through acute in vivo agonist stimulation and subsequent receptor internalization. At the cellular level, double-immunolabeling experiments with synaptophysin and microtubule-associated protein 2 demonstrated that sst2A receptors were predominantly internalized in perikarya and dendrites. Double-labeling experiments with SRIF revealed that 93% of arcuate, but only 18% of periventricular, SRIF-positive neurons expressed internalized receptors. Taken together, these results demonstrate for the first time that the sst2A receptor protein is widely, but selectively, distributed in the hypothalamus, and that postsynaptic sst2A auto- and heteroreceptors are well poised to play an important role in the somatostatinergic regulation of hypothalamic endocrine and metabolic processes.